Ribosomal stress couples the unfolded protein response to p53-dependent cell cycle arrest.
Protein misfolding in the endoplasmic reticulum (ER) triggers a signaling pathway termed the unfolded protein response path-way (UPR). UPR signaling is transduced through the transmembrane ER effectors PKR-like ER kinase (PERK), inositol requiring kinase-1 (IRE-1), and activating transcription factor 6 (ATF6). PERK activation triggers phosphorylation of eIF2alpha leading to repression of protein synthesis, thereby relieving ER protein load and directly inhibiting cyclin D1 translation thereby contributing to cell cycle arrest. However, PERK(-/-) murine embryonic fibroblasts have an attenuated G(1)/S arrest that is not attributable to cyclin D1 loss, suggesting a cyclin D1-independent mechanism. Here we show that the UPR triggers p53 accumulation and activation. UPR induction promotes enhanced interaction between the ribosome proteins (rpL5, rpL11, and rpL23) and Hdm2 in a PERK-dependent manner. Interaction with ribosomal proteins results in inhibition of Hdm2-mediated ubiquitination and degradation of p53. Our data demonstrate that ribosomal subunit:Hdm2 association couples the unfolded protein response to p53-dependent cell cycle arrest.